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(54) ANTENNA SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an antenna system that can 
be miniaturized and from which a desired radiation pattern can 
easily be obtained. 

SOLUTION: This antenna system is provided with a linear element 
102 connected to one end of a case 101, and linear elements 103, 

1 04 connected to one end of the linear element 1 02. A feeding point 

105 is provided between the casing and the linear element 102. The 
linear elements 103, 104 are arranged in directions different by 
about 1 80 degrees at the boundary of a connecting point between 
the linear element 1 02 and the linear elements 1 03, 1 04. The sum of 
the lengths of the linear elements 1 03, 1 04 is selected to be an 
integer multiple of a half of the wavelength with respect to a 
radiation frequency of a radio wave and the electric length of the 
linear element 102 is selected to be a half or below the absolute 
value of the difference of the electric length between the linear 
elements 103 and 104. Thus, the antenna system can suppress 
undesired frequency components and emit a radio wave with a 
desired frequency. Furthermore, the antenna system can prevent 
spurious radiation from its feeder and can be miniaturized. 
Moreover, the antenna system provides a radiation pattern close to 
the omnidirectional pattern. 





* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A case, the 1st linear element by which one end was connected to an end of said case, and the 2nd and 
3rd linear elements arranged in the direction which is connected to the other end of said 1st linear element, 
respectively, and is mutually different abbreviated 180 degrees, An antenna system, wherein the sum of electrical 
length of a preparation and said 2nd and 3rd linear elements is an integral multiple of the half^wave length of 
frequency of a transmit radio wave or a reception radio wave and electrical length of said 1st linear element is below 
half of an absolute value of a difference of electrical length of said 2nd and 3rd linear elements. 
[Claim 2]The antenna system according to claim 1 approaching said case surface and arranging said 2nd and 3rd 
linear elements. 
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[Claim 3]The antenna system according to claim 1 or 2 having an antenna which consists of said 1 st, 2nd, and 3rd 
linear elements two or more sets, and arranging respectively mutually said 2nd and 3rd linear elements of each 
antenna in parallel about at least 2 sets of antennas among these antennas. 

[Claim 4jforesee mutually at least 2 sets of antennas which have said 2nd and 3rd linear elements arranged at said 
parallel — the antenna system according to claim 3 arranging so that there may be nothing. 

[Claim 5]The antenna system according to claim 1 or 2 having an antenna which consists of said 1st, 2nd, and 3rd 
linear elements two or more sets, and arranging said 2nd and 3rd linear elements of each antenna in the direction 
mutually different abbreviated 90 degrees about at least 2 sets of antennas among these antennas. 
[Claim 6]foresee mutually at least 2 sets of antennas which have said 2nd and 3rd linear elements arranged in said 
direction mutually different abbreviated 90 degrees — the antenna system according to claim 5 arranging so that 
there may be nothing. 

[Claim 7]The antenna system according to claim 1 or 2 having the 2nd antenna that consists of the 4th linear 
element that projects from said case separately from the 1st antenna that consists of said 1st, 2nd, and 3rd linear 
elements, and arranging said 1st and -2nd antennas of each other in parallel. 

[Claim 8]Separately from the 1st antenna that consists of said 1st, 2nd, and 3rd linear elements, The antenna 
system according to claim 1 or 2 having the 2nd antenna that consists of the 4th linear element that projects from 
said case, and arranging said 1 st and 2nd antennas in the direction mutually different abbreviated 90 degrees. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2, **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the IrwentiortfThis invention is aimed at an available, antenna . system/to small communication equipment, 
such as a cellular phone and PHS (Personal Handy Phone), etc., concerning the antenna system which can be 
miniaturized. 
[0002] 

[Description of the Prior Art]In recent years, the communication equipment in which the walkie-talkie and the 
antenna were unified has increased in number. There are field radios, such as PHS and a cellular phone, a small base 
transceiver station, etc. in this kind of communication equipment The characteristic near indirectivity is required of 
the antenna of this kind of communication equipment. 

[0003]The field radio needs to give the tolerance over the destruction at the time of fall, etc., and since the base 
station needs to give the tolerance over destruction by natural disasters, such as a rainstorm, etc., it is desirable to 
unify a walkie-talkie and an antenna. 

[0004]However, unification of a walkie-talkie and an antenna knows that the radiating pattern from an antenna will 
change in response to the influence of the electromagnetic waves emitted from the case of the walkie-talkie. 
[0005]This cause i&'explained briefly [ below ]. The case of the walkie-talkie is made of a conductor. 
The ground of a wireless circuit and the duty of a shield to build in are also achieved. 

Since this case is a ground also for the antenna, the high frequency current to which electric power was supplied by 
the antenna flows into a case, and there is a problem that radiation of an electric wave breaks out also from a case 
as mentioned above. In particular, in the case of a built-in antenna, since there are few radiant quantities from an 
antenna, it will be strongly influenced by a walkie-talkie case. 

[0006]In order to reduce these influences, the proposal of using a dipole antenna is made (JP,61-205004,A). Since a 
dipole antenna is an antenna which does not need a ground, it is because it is not necessary to connect an antenna 
to the case which is a ground directly and the disclosure to the case of the high frequency current can be 
controlled. 

[0007]However, the dipole antenna also had actually the problem that realization was difficult. When the reason 
approaches a case and a dipole antenna is arranged, it is because the impedance of an antenna becomes very low 
and ft becomes impossible to take consistency with an electric supply line. 

[0008]As the technique of solving such a problem, in order to take consistency, the feeder circuit made into 
structure by return is indicated by JP,61-205004,A. However, it is difficult actually to use clinch structure. 
r0009l Drawing 1 3 is a perspective view showing the outline composition of the feeder circuit indicated by JP,61- 
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205004 r A. although it is necessary to carry out balanced electric supply (parallel 2 line) to an antenna from the 
feeding point so that the portion of the numerals 5 of drawing 13 may also show — genera! — a walkie-talkie — 
disequilibrium (for example, coaxial electric supply and a microstrip line) — since electric supply is performed in the 
state, balanced disequilibrium conversion (balun) must be provided. This baiun is omitted in the conventional 
example. 

[0010]Even when not performing balanced electric supply, if an electric supply line is arranged easily, an antenna 
characteristic will change with the influences of an electric supply line. This is for balanced disequilibrium conversion 
(balun) to be needed in the feeding point, for unnecessary current to be revealed to an electric supply line from the 
antenna feeding point, since the dipole antenna itself is an element of a balanced type, and for the radiation property 
of an antenna to change with the radiation from this current. 

[001 1]Thus, in using a dipole antenna, there is a problem that the balun of a comparatively big structure is needed 
for a feeder circuit. 

[0012]Generally a balun has the length of quarter wavelength. For example, the linear element of the length of 
quarter wavelength is arranged in parallel with the outer conductor of the coaxial line which is an electric supply line, 
and the end is connected with an outer conductor too hastily. Since it can do with high impedance by this if a short 
circuit end is seen from the open end, disclosure of the unnecessary current to an outer conductor can be 
prevented. 

[001 3] However, the length about quarter wavelength will be needed on a principle, and the size of a balun will 
become very large depending on the frequency to be used. For this reason, the miniaturization of an antenna and 
the whole walkie-talkie becomes difficult 

[0014]When two or more antennas are attached to a case and it constitutes a diversity antenna, the above- 
mentioned problem may arise similarly. 

[0015]This invention is made in view of such a point, it can miniaturize and the purpose is to provide the antenna 

system which can obtain a desired radiating pattern easily. 

[0016] 

[Problem(s) to be Solved by the Invention] 
[0017] 

[Means for Solving the Problem]In order to solve SUBJECT mentioned above, an invention of claim 1, A case, the 
1st linear element by which one end was connected to an end of said case, and the 2nd and 3rd linear elements 
arranged in the direction which is connected to the other end of said 1 st linear element, respectively, and is 
mutually different abbreviated 1 80 degrees, The sum of electrical length of a preparation and said 2nd and 3rd linear 
elements is an integral multiple of the half-wave length of frequency of a transmit radio wave or a reception radio 
wave, and electrical length of said 1 st linear element is below half of an absolute value of a difference of electrical 
length of said 2nd and 3rd linear elements. 

[0018]In an invention of claim 1, the sum of electrical length of the 2nd and 3rd linear elements by an integral 
multiple of the half-wave length of radiation frequency of an electric wave. And since it was made for electrical 
length of the 1 st linear element to become below half of an absolute value of a difference of electrical length of the 
2nd and 3rd linear elements, each linear element can be resonated only by desired resonance mode. Therefore, an 
electric wave of desired frequency can be transmitted or received. Here, electric length is the length of wavelength 
of frequency in which the element resonates. Generally, electric length becomes short by bending etc. and becomes 
long by bringing a dielectric etc. close. 

[001 9]ln an invention of claim 2, since the case surface is approached and the 2nd and 3rd linear elements are 
arranged, size of the whole antenna system can be miniaturized. 

[0020] Since 2 sets of antennas are arranged [ an invention of claim 3 ] in parallel, while being able to constitute a 
space diversity antenna and being able to improve receiving sensitivity, Even when a radio wave state changes at 
high speed in time (at for example, the time of mobile communications), communication which controlled change of a 
radio wave state and was stabilized is attained. 

[0021]foresee 2 sets of antennas mutually in an invention of claim 4 — since it arranges so that there may be 
nothing, electromagnetic combination between antennas can be made small. 

[0022] In an invention of claim 5, since 2 sets of antennas are arranged in the direction different abbreviated 90 
degrees, a mutually related low signal is efficiently receivable mutually. Therefore, even if it does not detach 
distance between antennas, correlation of an input signal can be made low. 

[0023] in an invention of claim 6, arrange 2 sets of antennas in the direction different abbreviated 90 degrees, and 
foresee each antenna of each other — in order to arrange so that there may be nothing — an effect of the 
invention of claim 4 — in addition, electromagnetic combination between antennas can be made small. 
[0024]In an invention of claim 7, in order to form the 4th antenna that consists of the 4th linear element separately 
from the 1st antenna that consists of the 1st - the 3rd linear element and to arrange both antennas in parallel, a 
synthetic profit of both antennas can be acquired and sensitivity improves. 

[0025]In an invention of claim 8, the 4th antenna that consists of the 4th linear element is formed separately from 
the 1 st antenna that consists of the 1 st - the 3rd linear element, since both antennas are arranged in the direction 
different abbreviated 90 degrees, a polarization diversity antenna can be constituted and a mutually related iow 
signal can be received efficiently mutually. 
[0026] 

[Embodiment of the Invention] Hereafter, the antenna system concerning this invention is explained concretely, 
referring to drawings. 
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[0027](A 1st embodiment) Drawing 1 is a perspective view of a 1st embodiment of the antenna system by this 
invention. The antenna system of drawing 1 is provided with the linear element (the 1st linear element) 102 
connected to the end side of the case 101, and the linear element (the 2nd and 3rd linear elements) 103.104 
connected to the end of the linear element 102, and the feeding point 105 is formed between the case and the linear 
element 102. 

[0028]The linear element 103,104 is arranged in the direction which is different abbreviated 180 degrees bordering 
on a node with the linear element 102. The linear elements 102-104 are arranged at T shape, and more specifically, 
the linear element 102,103 which constitutes the bar of T character is arranged so that the case 101 may become 
almost parallel to one side. He is trying for the sum of the length of the linear element 103,104 to become an 
integral multiple of the half-wave length of the frequency of a transmit radio wave or a reception radio wave. 
[0029]Although the case 101 is made of conductors, such as aluminum, and it is omitting in drawing 1 . the wireless 
circuit is built in the inside. The shield of this wireless circuit is also performed for itself [ case 101 ]. 
[0030]As an antenna similar to the antenna system of drawing 1 . the monopole antenna of T shape is known from 
the former, the length of two linear elements which constitute the bar of T character from this kind of a monopole 
antenna — abbreviation — it is made equal and used as a low profile type antenna of quarter wavelength, ft was 
common to have used radiation of the electric wave from the portion of the vertical line of T character 
conventionally. 

[0031 ]On the other hand, the antenna system of drawing 1 uses radiation of the electric wave from the portion 
(linear elements 103 and 104) of the bar of T character. In this embodiment, as shown in drawing 2. each length [ of 
the linear element 102,103,104 ] A, B, and C are set up fill the relation of (1) type. 
[0032]2xA<|B-C| — (1) 

The reason for setting up the length of each linear element hereafter fill the relation of (1) type is explained. The 
antenna system of drawing 1 has the three resonance modes ml, m2, and m3. The figure and drawing 3 (b) drawing 
3_(a) explains the outline of the resonance modes m1~m3 to be are a figure of each resonance modes m1-m3 
showing the situation of vibration. 

[0033]The resonance mode ml is the resonance mode of a desired half wavelength dipole antenna, and in view of 
the feeding point 105, if it says in the equivalent circuit of L and G, it will turn into parallel resonance mode. In the 
case of drawing 3 , the current in the feeding point 105 becomes the minimum at the time of resonance. 
[0034]The resonance mode m2 and m3 are the resonance modes of the monopole antenna of non-wanting quarter 
wavelength, and if it says in the equivalent circuit of L and C, they will become series resonance mode. In the 
resonance mode m2 and m3. the current in the feeding point 105 becomes the maximum at the time of resonance. 
[0035]The resonance modes ml which are the desired mode are the resonance mode m2 and parallel resonance 
mode which resonates on the frequency between each resonance frequency of m3, when the resonance mode m2 
and the series resonance of m3 dissociate. For this reason, in order to make resonance by the resonance mode ml 
perform, the resonance frequency in each mode needs to fill the relation between the following (2) types or (3) 
types. 
[0036] 

Resonance frequency of the resonance frequency < resonance mode m3 of the resonance frequency < resonance 
mode ml of the resonance mode m2 — (2) 

Resonance frequency of the resonance frequency < resonance mode m2 of the resonance frequency < resonance 
mode ml of the resonance mode m3 — (3) 

if resonant wavelength of each resonance mode is set to lambda 1, lambda 2, and lambda 3, resonant wavelength will 
use length A-C of each linear elements 102-104 here, respectively — the time of the resonance mode ml — 
Iambda1=2x (B+C) 

It is Iambda2=4x (B+A) at the time of the resonance mode m2. 
It is Iambda3=4x (C+A) at the time of the resonance mode m3. 
It can express. 

[0037]For example, since being set to Iambda2<lambda1<lambda3 are conditions when length B of the linear element 
2 assumes the case where it is shorter than length C of the linear element 3, it is 4x(B+A) <2x(B+C) <4x (C+A). — 
(4) 

It becomes. (4) if a formula is arranged by A — <(B-C) 2xA — < (C-B) 

It becomes. Here, A is 2xA<|B-C|, when a positive value is taken and B takes into consideration the case where it is 

longer than C (1) 

It becomes. 

[0038](1) In a formula, each antenna element needs to take electric length into consideration. Here, electric length is 
the length of the wavelength of the frequency in which the element resonates. Since the above-mentioned 
resonance mode m2 and the quarter wavelength monopole antenna of m3 are bent by spot weld with the linear 
element 102, it is known that the electric length will be shrunken severalpercent from actual physical length. That is, 
in order for the bent element to resonate on the same frequency as a straight element, it is necessary to lengthen 
physical length more. 

[003 9] Although shrinkage occurs similarly with the half-wave length monopole antenna of the resonance mode ml, 
unlike a quarter wavelength monopole antenna, it is shrunken rather than the part and quarter wave antenna which 
the effect of an about 105-feeding point bent part does not generate, and an effect becomes small. 
[0040]for example, when the shrinkage effect has occurred in the resonance mode m2 and 3 comparatively strongly, 
(4) types mentioned above will become like (5) types, if the resonance mode m2 and contraction percentage of 3 are 
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set to alpha. 
[0041] 

4xalphax(B+A) <2x(B+C) <4xalphax (C+A) — (5) 

(5) If a formula is transformed, it will become like (6) types. 

[0042] 

B+<1-2xalpha) xC<2xalphaxA<C+(1-2xalpha) xB — (6) 

What is necessary is here, just to determine the value of alpha in accordance with the structure of each linear 
elements 102-104. Since impedance changes with length [ of the linear element 103,104 of drawing 1 ] B, and C f 
consistency with the feeding point 105 can be taken by adjusting length B and C. 

[0043]The antenna system of drawing 1 is provided with the feature that little disclosure of the unnecessary current 
to the case 101 is. This reason is explained below. 

[0044]In order that the antenna system of drawing 1 m ay operate by parallel resonance, the current which flows 
through the feeding point 105 becomes less than the current which flows through the linear element 103,104. 
Therefore, the quantity of the current revealed from the feeding point 105 to the case 101 becomes less than a 
series resonance type antenna. For this reason, the spurious radiation from the case 1 01 is controlled and the 
influence of the radiation property on an antenna becomes small. 

[0045]The figure in which drawing 4's being a figure showing the antenna characteristic of the antenna system of 
drawing 1 , and showing a relation with the mismatching loss to which drawing 4 (a) expresses frequency and the 
deterioration quantity of a profit The figure in which drawing 4 (b) shows a Smith chart figure, and drawing 4 (c) 
shows the radiating pattern of vertical polarization and horizontal polarization, and drawing 4 (d) are the figures 
explaining the coordinates of drawing 4 (c). 

[Q046l Drawing 4 shows the example at the time of setting [ length A of the linear element 102 ] 0.221 lambda and 
length C of the linear element 104 to 0.279 lambda for 0.026 lambda (lambda is clock frequency) and length B of the 
linear element 103. In this case, the relation of (1) type mentioned above is filled 

[0047]As drawing 4 (a) shows, it turns out that the mismatching loss in the resonance frequency fO of the 
resonance mode ml is sufficiently small. As the Smith chart of drawing 4 (b) shows, it turns out that it was changing 
so that an impedance characteristic might draw a loop focusing on 50 ohms, and it migrated to the broadband 
comparatively, and consistency with an electric supply line can be taken. 

[0048]As the radiating pattern of drawing 4 (c) shows, it turns out that the radiating pattern has spread uniformly 
along with the peripheral circle, and it has become an indirectional pattern which is the characteristic of the dipole 
antenna itself. Since vertical polarization is small, it turns out that the spurious radiation from the case 1 01 is also 
small. 

[0049] Drawing 5 i s a figure showing the relation between the frequency of this embodiment, and antenna gain. Like a 
graphic display, the antenna gain in the resonance frequency f1 of the resonance mode ml is large, and it turns out 
that the resonance mode m2, the resonance frequency f2 of m3, and the antenna gain of f3 are sufficiently small. 
That is, an electric wave can be made to emit with the resonance frequency of the resonance mode ml by setting 
up each length [ of the linear elements 102-104 ] A, B, and C fill the relation of (1) type mentioned above. 
[0050]Thus, it turns out that the antenna of this embodiment inhibited the influence from other parts which 
approach the antenna which had become a problem conventionally though it is comparatively simple composition, 
and operation as a dipole antenna is realized. 

[0051] According to the experiment of these people, length A of the linear element 102 was left as it was, and it 
turned out that operation of an antenna shows length B of the linear element 1 03, 0.234 lambda and length C of the 
linear element 104, and the desired characteristic also as 0.266 lambda. As a result of calculating contraction 
percentage from the value of the first resonance point (resonance mode m2) and the third resonance point 
(resonance mode m3), it turned out that contraction-percentage alpha is 0.95. Since these parameters fill the 
relation of (6) types, resonance by the desired resonance mode ml is performed, and an antenna radiating pattern 
with little influence of the spurious radiation from the case 101 can be obtained. 

[0052](A 2nd embodiment) A 2nd embodiment forms 2 sets of antennas of the same structure as a 1 st embodiment 

[0053] Drawing 6 is a perspective view of a 2nd embodiment of the antenna system by this invention. In the antenna 
system of drawing 6, the antenna of the same structure as drawing 1 is arranged almost in parallel 2 sets. Each 
antennas (the 1st and 2nd antennas) 1 1 and 12 comprise the T type-like linear elements 102-104 like drawing 1 . and 
the feeding point 105 is formed between the linear element 102 and the case 101. These 2 sets of antennas 11 and 
1 2 constitute the diversity antenna. 

[0054]In drawing 6. the linear elements 102 and 103 of each antennas 11 and 12 are arranged in parallel, and in the 
same field, distance was separated and each antenna element is arranged. It can be made to operate as a space 
diversity antenna by such composition. 

[0055]Space diversity is the method of detaching distance, arranging two or more antennas, choosing or 
compounding the signal received with each antenna, and raising receiving sensitivity, It is widely used as a method of 
performing communication where especially the radio wave state controlled change of the radio wave state, and was 
stabilized in the mobile communications which change at high speed in time. 

[0056]lt is desired for the antenna which constitutes diversity to have low correlation of the signal which each 
antenna receives. In space diversity, it makes it possible to lower correlation of a signal by taking a large enough 
distance between antennas. 

[0057]It is desirable for more than the half-wave length to detach at least, and to more specifically arrange 2 sets of 
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antennas 11 and 12. For that purpose, it is necessary to carry out the size of the case 101 more than the half-wave 
length. 

[0058]ln the composition of drawing 6 . when the distance between antennas is a half-wave length grade, an 
electromagnetic combination arises between antennas and change arises in the directivity of an antenna. Correlation 
of an input signal can be lowered also by directive change of this antenna. Thereby, improvement in the diversity 
effect is expectable. 

[Q059] Drawing 7 is a perspective view showing the example which has arranged 2 sets of antennas 11 and 12 so 
that it may be faced. By arranging like drawing 7 , antennas foresee mutually, they stop existing inside, and 
electromagnetic combination between antennas can be made small. Therefore, the electromagnetic field coupling 
which makes change of an antenna characteristic cause can be controlled, and change of an unnecessary antenna 
characteristic can be lost. Whether 2 sets of antennas 11 and 12 are arranged like drawing 6 or it arranges like 
drawing 7 should just choose with the specification of a system. 

[0060] Drawing 8 is a figure showing the example which connected the antennas 1 1 and 1 2 to the 2nd page that the 
case 1 01 counters, respectively. By composition like drawing 8 . the distance between 2 sets of antennas 1 1 and 1 2 
can be extended, and the diversity effect can be improved. Since antennas foresee and it stops existing inside, 
electromagnetic combination between antennas can be made small. 

[0061](A 3rd embodiment) A 3rd embodiment arranges 2 sets of antennas in the direction mutually different 
abbreviated 90 degrees. 

[0062] Drawing 9 is a perspective view of a 3rd embodiment of the antenna system concerning this invention. The 
antenna system of drawing 9 arranges 2 sets of antennas 1 1 and 1 2 of the same structure as drawing 1 in the 
direction mutually different abbreviated 90 degrees. Each antennas 11 and 12 comprise the T type-like linear 
elements 102-104 like drawing t, and the feeding point 105 is formed between the linear element 102 and the case 
101. These 2 sets of antennas 1 1 and 12 constitute the polarization diversity antenna. 

[0063]It is known for the radio wave environment in the actual outdoors that correlation of vertical polarization and 
horizontal polarization is dramatically low. Therefore, it becomes possible by arranging an antenna element in the 
direction different abbreviated 90 degrees like drawing 9 to receive a mutually related low signal mutually. 
[0064]Even if the antenna of drawing 9 does not detach the distance between antennas, it has the advantage that 
con-elation of an input signal can be made low. Therefore, size of the part which can shorten distance between 
antennas, and the case 101 can be made small. 

[0065] Drawing 10 i s a modification of drawing 9 and arranges 2 sets of antennas 1 1 and 12 back to back mutually. 
By arranging back to back, combination between antennas can be reduced and unnecessary characteristic 
fluctuation can be controlled. 

[0066]Even if it shortens distance between antennas in drawing 10 as well as drawing 9 , correlation of an input 
signal can be made low. 

[0067](A 4th embodiment) A 4th embodiment forms the antenna with which the antenna which consists of three 
linear elements consists of linear elements separately. 

[0068] Drawing 1 1 is a block diagram of a 4th embodiment of the antenna system concerning this invention. The 
antenna system of drawing 1 1 is provided with the antenna 13 with which the antenna 1 1 of the same structure as 
drawing 1 consists of the linear element (the 4th linear element) 106 which projects from the case 101 separately. 
[0069]Rrst, the case where these antennas 1 1 and 13 constitute an array antenna is explained. In drawing 1 1 , the 
linear element 106 which constitutes the antenna 13 is arranged almost in parallel with the linear element 102,103 
which constitutes an antenna, rt approached as much as possible and both antennas are arranged. 
[0070]The synthetic profit by both the antennas 11 and 13 can be raised by supplying electric power so that it may 
become in phase mutually about both the antennas 1 1 and 1 3. In this case, what is necessary is just to make it the 
linear element 106 serve as a half-wave length grade. 

[0071] Although the linear element needed to be made into 2 stage structures, it needed to be made to project from 
the case 101 in the conventional case and it needed to constitute, at this embodiment, a profit equivalent to it can 
be acquired by the half length. 

[0072]It is also possible to use these antennas 11 and 13 as a diversity antenna. In this case, the linear element 106 
should just be the half-wave length or a quarter wavelength grade. 

[Q0731 Drawing 12 is a modification of drawing 1 1 and is a perspective view showing the example of the polarization 
diversity antenna which has arranged 2 sets of antennas 1 1 and 13 in the direction mutually different abbreviated 90 
d egrees . Consider the linear element 106 of drawing 12 as the composition which supplies electric power in the 
center section, and let it be wave about half [ about ] of length. Thereby, radiation of the electric wave from the 
linear element 106 becomes being the same as that of a dipole antenna. 

[0074]It may constitute combining arbitrarily each antenna explained by the 1st mentioned above - a 4th 
embodiment For example, while forming three or more antennas and arranging some of the antennas in parallel 
combining drawing 6 and drawing 9. the remainder may be arranged at abbreviated 90 degree. The antenna 1 3 
explained by drawing 1 1 or drawing 12 may be combined with these antennas. Thus, there is no restriction in 
particular in the number of an antenna, or arrangement. 

[0075] Although each embodiment mentioned above explained the example which uses the case 101 of rectangular 

shape, there is no restriction in particular in the shape of the case 101, 

[0076] 

[Effect of the lnvention]As explained to details above, according to this invention, the sum of the electrical length of 
the 2nd and 3rd linear elements by the integral multiple of the half-wave length of the radiation frequency of an 
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electric wave. And since it was made for the electrical length of the 1st linear element to become below half of the 
absolute value of the difference of the electrical length of the 2nd and 3rd linear elements, an unnecessary 
frequency component can be controlled and the electric wave of desired frequency can be made to emit. An 
antenna system can be miniaturized while being able to prevent the spurious radiation from an electric supply line. 
The radiating pattern near indirectivity can be obtained. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The perspective view of a 1 st embodiment of the antenna system by this invention. 
tDrawing_2jThe figure explaining the length of each linear element 

[Drawing 3]A s for (a), the figure explaining the outline of the resonance modes m1-m3 and (b) are the figures of 
each resonance modes m1-m3 showing the situation of vibration. 

[Drawing 4]T he figure showing the antenna characteristic of the antenna system of drawing 1 . 

[Drawing 5] The figure showing the relation between the frequency of this embodiment and antenna gain. 

[Drawing 6] The perspective view of a 2nd embodiment of the antenna system by this invention. 

[Drawing 7]T he perspective view showing the example which has arranged 2 sets of antennas so that it may be 

faced. 

[Drawing 8] The figure showing the example which connected the antenna to the 2nd page that a case counters, 
respectively. 

[Drawing 9] The perspective view of a 3rd embodiment of the antenna system concerning this invention. 
[Drawing 10]T he figure showing the example which has arranged 2 sets of antennas back to back mutually. 
[Drawing 1 t]T he block diagram of a 4th embodiment of the antenna system concerning this invention. 
[Drawing 12] The perspective view showing the example of the polarization diversity antenna which has arranged 2 
sets of antennas in the direction mutually different abbreviated 90 degrees. 

[Drawing 13]T he perspective view showing the outline composition of the feeder circuit indicated by JP.61- 
205004A 

[Description of Notations] 
11-13 Antenna 
101 Case 

102-104,106 Linear element 
105 Feeding point 
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